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! PREPARATION OF BAKED PRODUCT FROM DOUGH 

FIELD OF THE INVENTION 

The present Invention relates to a process for preparing a baked product made from 
dough. More'iparttculariy, It relates to a process for preparing a baked product with an in- 
5 creased loaf volume and Improved crumb color (whiteness). 

I 

BACKGROUND OF THE INVENTION 

In the preparation of bread and other baked products from dough, It Is generally desir- 
able to Increase the volume of the baked product and to improve the crumb color (make the 
crumb whiter),; 

, Q wo 9826057 and us 4567046 disclose the addition of a phosphollpase to dough. JP 

S51S3S49A discloses addition of a lipase and a lipoxygenase to flour. 

SUMMARY ojr THE INVENTION 

The ilwentors have found that the addition of a lipoxygenase and a lipolytic enzyme 
active on polal lipids to a dough has a synergistic effect on the loaf volume and crumb color of 
15 a baked produ'ct made from the dough. 

Accoiingly. the invention provides a process of preparing a baked product by adding 
a lipoxygenase and a lipolytic enzyme active on polar lipids to a dough, and baking the dough. 
The invention also provides a composition for use in the process. 

DETAILED DESCRIPTION OF THE INVENTION 

i 

zo Lipoxygenase! 

The lipoxygenase (EC 1.13.11.12) Is an enzyme that catalyzes the oxygenation of 
polyunsaturated fatty acids such as linolelc add. linolenic acid and arachfdonic add. which 
contain a cfe.cjs-1.4-pentadiene unit and produces hydroperoxides of these fatty adds. The 
lipoxygenase bT the invention is able to oxidize substrates containing a cte-cteH>entadieny) 
25 moiety. Thus, i| may ad on pdyunsaturated fatty acids such as linolelc add (18 eaibon atoms, 
2 double bonds), linolenic add (18:3). arachidonic add (20:4), eicosapentaenoic add (EPA. 
20:5) and/or dobosahexaenoic add (DHA, 22:6). 

The lipoxygenase may be a 9-lipoxygenase with the ability to oxidize the double bond 
between carbon atoms 9 and 10 In linolelc add and linolenic add. or it may be a 13- 
30 lipoxygenase wjth the ability to oxidize the double bond between carbon atoms 12 and 13 In 
linoletc add and linolenic acid. 

The lipoxygenase may be from animal, plant or microbial source. A plant lipoxygenase 
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may be fromjplants of the pulse family (Fabaceae), soybean (lipoxygenases 1, 2 and 3), cu- 
cumber, or b^rtey. A microbial lipoxygenase may be from a yeast such as Sacohammyces 
cerevisiae, a [thermophilic actfnomycete such as 77iemwactfnomyces vulgaris or Tftermomy- 
ces % e.g. 7. lanuginosus, or from fungi. 

5 A fungal lipoxygenase may be derived from Ascomycota, particularly Ascomycota In- 

cerfae sedis e.g. Magnaporihaceae. such as Gaeumannomyces or Magnaporthe, or anamor- 
phlc Magnapqrthaceaa such as Pyricularia. or alternatively anamorphic Ascomycota such as 
Geotrichum, e.g. G. candid urn. The fungal lipoxygenase may be from Gaeummanomyces 
gramlnis, e.g.j G. gramfnis van grarrinis, G. graminfs var. avenae or G. graminls var. Wd, 

10 AA/Q 022073QS or Magnaporthe saMnii (PCT/DK 02/00251). Also, a fungal lipoxygenase may 
be from Fusarfum such as F. oxysporum or F. prolffsratum, or PenicMum sp. 

The lipoxygenase may be used at a dosage of 0.01-10 mg enzyme protein/kg flour. 

Lipolytic enzyme active on polar lipids 

The Invention uses a lipolytic enzyme which Is capable of hydrolyzlng carboxylic ester 
15 bonds in polJr lipids such as phospholipids and/or galacloliplds f I.e. having phosphonpase 
and/or galacloiipase activity; it mayor may not have lipase activity (activity on triglycerides). 

Thus.: the lipolytic enzyme may have phosphollpase A1 or A2 activity (EC 3.1.1.32 or 
3.1.1.4), l.e. hydrolytlc activity towards one or both carboxylic ester bonds in phospholipids 
such as tecithfc. Further, the lipolytic enzyme may have galactollpase activity (EC 3.1.1.26), 
20 i.e. hydrolytta Activity on carboxylic ester bonds in galactolipids such as DGD6 (dlgalactosyl 
dfgtyceride). j 

The lipolytic enzyme may be of animal origin, e.g. from pancreas, snake venom or 
bee venom, orSt may be of microbial origin, e.g. from filamentous fungi, yeast or bacteria, such 
as Aspergillus'^ Fusarium, e.g. A. niger, A. oryzae or F. oxysporum. e.g. the enzymes de- 
25 scribed in WO;9826057 . WO 0200652 . Also, the variants described In WQ 0032758 may be 
used* e.g. a variant of Thermomyoes lanuglnosus lipase having phosphonpase and/or galac- 
tollpase activity 

Tha lipolytic enzyme may be used at a dosage of 0.01-10mg enzyme protein/kg. 

t 

Dough \ 

30 The dough generally comprises wheat meal or wheat flour and/or other types of meal, 

flour or starch iudi as com flour, com starch, lye meal, rye flour, oat flour, oat meal, sorghum 
meal, sorghum flour, potato meal, potato flour or potato star*. 
The dcjugh may be fresh, frozen or par-baked. 

The dcjugh is typically leavened e.g. by adding chemical leavening agents or yeast, 
35 usually Sacchaipmyces cerevisiae (baker's yeast). 
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Hie (lough may be a laminated dough. 

The tiough may also comprise other conventional dough Ingredients. e,g.: proteins, 
such as milk jiowder and gluten; eggs (either whole eggs, egg yolks or egg whites); an oxidant 
such as ascorbic acid, potassium bromate, potassium iodate, azodicarbonamide (ADA) or 
5 ammonium pirsuifate; an amino acid such as L-cysteine; a sugar; a salt such as sodium chlo- 
ride, calcium {acetate, sodium sulfate or calcium sulfate. The dough may comprise fat (triglyc- 
eride) such ak granulated fat or shortening. The dough may further comprise an emulsifler 

such as a monoglyceride. 
i 
i 

Baked product 

10 The process of the invention may be used for any kind of baked product prepared 

from dough, either of a soft or a crisp character, either of a white, light or dark type. Examples 
are bread On particular white, whole-meal or rye bread), typically in the form of loaves or rolls, 
French bagu&e-type bread, pita bread, tortillas, cakes, pancakes, biscuits, cookies, pie 
crusts, crisp bread, steamed bread, pizza and the like. 
> 

15 Baking composition 

The taking composition comprises a lipoxygenase, a phospholipase and optionally an 
additional enzyme as described below. 

The bpking composition may be an enzyme preparation, e.g. in the form of a granu- 
late or agglomerated powder. It may have a narrow particle size distribution with more than 95 

20 % (by weight) lof the particles In the range from 25 to 500 urn. Granulates and agglomerated 
powders may be prepared by conventional methods, e.g. by spraying the amylase onto a car- 
rier in a fluid-bid granulator. The carrier may consist of particulate cores having a suitable par- 
ticle size. The farrier may be sotuble or insoluble, e.g. a salt (such as NaCl or sodium sulfate), 
a sugar (such as sucrose or lactose), a sugar alcohol (such as sorbitol), starch, rice, com grits, 

25 or soy. | 

The baking composition may, In addition to enzymes, comprise other baking Ingredi- 
ents, particularly flour. Thus, the composition may be a dough or a flour pre-mix. 

i 

Additional enzyme 

Optionally, an additional enzyme may be used together with the lipoxygenase and the 
30 lipolytic enzyro^. 

The additional enzyme may be an amylase, a cydodextrin glucanotransferase, a peptidase, in 
particular an exbpeptidase, a transglutaminase, a lipase, a phospholipase, a celiulase, a hemi- 
cellulase, a protease, a glycosyltransferase, a branching enzyme (1,4-a-glucan branching en- 
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zyme) or a second oxidoreductase. The additional enzyme may be of any origin. Including 
mammalian ahd plant, and preferably of microbial (bacterial, yeast or fungal) origin. 

The amylase may be fungal or bacterial, e.g. a maltogenic afpha-amyJase from B. 
stearothermophiius or an alpha-amylase from Bacillus, e.g. 8. llcheniformis or B. amylofiquefa- 
5 crens, a beta-amylase. e.g. from plant (e.g. soy bean) or from microbial sources (e.g. Bacillus). 
a glucoamyfase, e.g. from A niger y or a fungal alpha-amylase. e.g. from A oryzae. 

The fjemtoellulase may be a pentosanase, e.g. a xylanase which may be of microbial ori- 
gin. e.g. derived from a bacterium or fungus, such as a strain of Aspergillus, in particular of A 
aouleatus, A hlger, A awamori, or A tubigensis, from a strain of Trichodema. e.g. 71 reesei, or 
10 from a strain of Humicola % e.g. H. insolens. 

The protease may be from Bacillus, e.g. B. amytoliquefaciens. 

The second oxidoreductase may be a glucose oxidase, a hexose oxidase, a peroxh 

4 

dase, or a laccase. 
EXAMPLES j 

• 

15 Example 1 j 

1 kg flour doughs were prepared by a straight dough procedure with addition of phos- 
pholipase froiri F. oxysporum and lipoxygenase (LOX) from M. saMnii as shown in the table 
below. The LU activity unit is defined in WO 0032758 . The specific volume and crumb proper* 
ties were evaluated for bread baked from each dough. Crumb properties were evaluated by a 
20 panel using a scale from 0 to 10 taking the control as 5. as follows: 

Unifoiim: 0=uneven, 10«very uniform 

Grain? 0= open. 10=fine 

Cell wall: 0= thick. 10=thin 

Cell form: 0=round. 1tt=elongate 
25 Cmm£ color. 0=dark r 1 0 =white 
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Invention 


Control 


Reference 




Fhosphollpase, LU/kg 


500 




500 






LOX, mg/kg 1 


0.2 






O.Z 




Soy flour, % by weight 










0.5 


Sp. Vol. (mV0 


5.06 


4.31 


4.78 


4.45 


4.36 


Sp.Vol.(%) j 


117 


100 


111 


103 


101 


Crumb evaluation 
(Ext. proof) ) 












Uniform ' ! 


7 


5 


7 


3 


4 


Grain • ] 


7 


5 


7 


2 


4 


Cell Wall j 


7 


5 


7 


4 


... 4 


Cell Form 


7 


5 


7 


2 


6 


Crumb Color | 


7 


5 


6 


6 


' 8 



■ soy flbur has no impact on volume. The crumb structure of bread with soy flour Is infe- 
rior to the crumb strutfure of control bread. However, the crumb colour (whiteness) Is signifi- 
5 cantly Improve!* by soy flour. 

LOX alone has no Impact on volume. 

The cjumb structure is significantly inferior when LOX is added. The crumb colour is 
slightly improved compared to the control. 

The lipase alone gives slga volume and crumb structure improvements 
10 LOX lis* combination with the lipase has a synergistic effect on volume. Crumb coJour 

is also slightly improved compared to the lipase alone. 

! 

■ i 
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CLAIMS 



1 . A process of preparing a baked product comprising: 

a) adjding to a dough a lipoxygenase and a lipolytic enzyme active on polar lipids, and 

b) baling the dough. 

i 

5 2. A composition comprising: a lipoxygenase and a lipolytic enzyme active on polar lipids 

i 

3. The dornposition of the preceding claim which further comprises flour. 



4. The composition of the preoedlng claim which is a dough, a flour composition, or a 
flour pre-mix. 
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